Introduction: Osteosarcoma is a malignant mesenchymal tumor whose cancerous cells produce osteoid matrix. It is a common primary malignant bone tumor, representing 23% of total head and neck malignancies. Osteosarcomas of the jaws are rare lesions, representing only 4-7% of all osteosarcomas. This presentation discusses the clinical, radiographical, and histopathological features of a case of osteosarcoma of the mandible with unusual histopathological appearance.
Introduction
Osteosarcoma, sometimes referred to as osteogenic sarcoma, is the most common primary bone tumor seen in adolescents and young adults [1] . Osteosarcomas of the jaws are rare and they are highly malignant neoplasms of the bone whose diagnoses are challenging [2] . There is a predilection of mandibular osteosarcomas in older patients (mean age: 34-36 years) [1] . It accounts for about 23% of all sarcomas [3] . About 4-6% osteosarcomas occur in the maxillofacial region [4] . The exact cause is unknown, but there are various predisposing factors that may cause osteosarcoma. These include rapid bone growth (increased incidence during adolescent growth spurt), person receiving radiation, genetic predisposition, bone dysplasias including Paget's disease, fibrous dysplasia, enchondromatosis, hereditary multiple exostoses, and retinoblastoma [5] .
The radiographic appearances of these tumors are radiolucent, radiopaque, or mixed. Radiographic appearance of sunburst pattern is classic for osteosarcoma but is not a sensitive or specific feature. Garrigton et al. mentioned that the roentgenographic evidence of symmetrically widened periodontal membrane space was a significant early finding in jaw osteosarcoma. The extent of tumor in both bone and soft tissue can be best appreciated using computed tomography (CT) or magnetic resonance imaging which shows the formation of irregular endosteal and extracortical bone as well as destroyed or obliterated cortex [5] . To confirm the diagnosis, biopsy is needed. These neoplasms often show a typical clinical behavior and varied radiological appearances. They present wide spectrum of histopathological features. Commonly seen variants are osteoblastic, chondroblastic, and fibroblastic, of which chondroblastic variant predominates. Few other variants may show fibrohistiocytic differentiation, which may be mistaken for malignant fibrous histiocytoma. Some osteosarcomas histologically resemble osteoblastomas. Hence, it is necessary to differentiate between all these lesions as the treatment plan for all these lesions is different. Rarely, tumor may show a spectrum of histopathology. Here, a case report of a 21-yearold male patient is described which showed varied histomorphologic pattern causing a diagnostic dilemma.
Case Report
A 21-year-old male reported with a diffuse swelling and pain in the lower right posterior region of jaw for 4 months. Pain was dull and intermittent with increase in difficulty during eating and speech. The patient gave a history of extraction 1 month before for the same complaint, but there was no relief. After 2 months, growth appeared intraorally. Medical history was non-contributory.
Extraoral examination revealed a diffuse swelling on the right side of mandible, extending anteroposteriorly from 1 cm behind angle of mouth to angle of mandible. Superoinferiorly, 2 cm below line drawn from angle of mouth to tragus of ear to 4 cm below lower border of mandible roughly measuring around 5 cm × 4 cm in size. Skin over swelling appeared normal on inspection and firm and tender on palpation. Right submandibular lymph node was palpable, enlarged, firm to hard, and fixed (Fig. 1a) . Intraoral examination revealed a soft tissue growth along the right side of mandibular arch. It extended from first premolar to retromolar region causing obliteration of buccal and lingual vestibule. Overlying mucosa was red. Surface appeared smooth with areas of depression at places (Fig. 1b) .
Radiographic evaluation included panoramic radiograph, occlusal radiograph, and cone beam CT. Panoramic radiograph revealed an illdefined mixed radiolucent and radiopaque lesion along the right side of body of mandible denoting irregular areas of osteolysis (Fig. 1c) . The cross-sectional occlusal radiograph of the right side of body of mandible showed bicortical expansion and presence of radial spicules which spread outside the lingual side of jaw bone giving sunray appearance (Fig. 1d) .
Aspiration was done which gave yellowish viscous blood tinged fluid. Based on clinical and radiological findings, the provisional diagnosis of malignancy of right side of the mandible, hemangioma, and osteosarcoma was given.
The incisional biopsy revealed osteoid tissue with irregular trabeculae with osteoblasts which were large round to oval, epithelioid in appearance with hyperchromatic nucleus and prominent nucleoli and occasional atypical mitoses. Intertrabecular areas showed solid cellular stroma. As the biopsy was incisional, tumor border cannot be traced. Hence, the diagnosis was given as aggressive osteoblastoma/Osteoblastoma like osteosarcoma (Fig. 3b) . Lesion was excised. Grossly, there was extensive soft tissue destruction with an associated soft tissue mass (Fig. 2a) .
The histopathology revealed abundance of osteoid and tumor bone without osteoblastic rimming suggestive of osteoblastic osteosarcoma (Fig. 3c) . Other areas showed fibrous spindle cell areas where osteoid or tumor bone was scarce i.e. (fibroblastic/fibrohistiocytic type Fig. 3a) . At focal places, vessels were numerous, dilated and proliferating giving a haemangiopericytomatous appearance (Fig. 3d) (Staghorn type appearance). 
Discussion
Osteosarcoma arises from primitive bone forming mesenchymal cells and its histological hallmark is production of malignant osteoid tissue [5, 6, 7] . Other cell populations may also be present as these types of cells may also arise from pluripotent mesenchymal cells but any area of malignant bone in lesion establishes diagnosis as osteosarcoma [5] . There is no relationship between radiographic pattern and histological type of osteosarcoma [5] . Clinical characteristics of the case were in agreement with those of previous studies regarding age and chief clinical features.
Histologically, osteosarcomas can be classified according to their cellular differentiation as osteoblastic, chondroblastic, and fibroblastic. In the osteoblastic type, atypical neoplastic osteoblast exhibits considerable variation in their shapes and sizes, showing large deeply staining nuclei which are arranged in a disorderly fashion. This type constitutes 60 % of the jaw lesions [2] . In the chondroblastic type, atypical chondroid areas composed of pleomorphic and atypical binucleate cells which had large hyperchromatic nuclei and prominent nucleoli are seen [2] . Fibroblastic type is rare [2] . The other histologic types include malignant fibrous histiocytoma-like osteosarcoma which shows spindle anaplastic cells [2, 8] . In large cell predominant osteosarcoma, large cells with prominent nucleoli are seen. Giant cell predominant osteosarcoma is characterized by anaplastic stromal cell producing streams of osteoid along with giant cells [2] . In small cell or round cell predominant type, osteoid producing small malignant cells and primitive bone tissue are the characteristic, whereas in telangiectatic osteosarcoma, anaplastic cells are present along with osteoid [2, 8] . Osteoblastoma-like osteosarcoma is also another type which is difficult to be differentiated from osteoblastoma [9] [10] [11] .
Generally, one type of histologically predominant pattern is observed in osteosarcomas. This case revealed varied histologic pattern, i.e. osteoblastic, fibroblastic, hemangiopericytomatous, and osteoblastoma-like osteosarcoma varian,t but the presence of osteoid produced directly by the tumor cells clinched the diagnosis. No such case is reported in the literature with several histologic variants seen in one case of jaw osteosarcoma. As various histological variants are seen in the same patient representing the heterogeneity of the proliferating mesenchymal cells, the tumor may be more aggressive and with poor prognosis. Varying patterns may affect the aggressiveness and the prognosis of the lesion. Unlike long bone osteosarcomas, jaw osteosarcomas therapy of choice is radical surgical excision since it provides a 5-year survival rate of over 80%. Jaw osteosarcomas occur at higher mean ages; thus, the patients have less chances of developing metastases. Metastasis was rare and late occurring in only 18% of cases and local recurrence was still the leading cause of death. Generally, prognosis of jaw osteosarcomas is better than that of long bone osteosarcomas. This could be due to the histologically better differentiation of jaw osteosarcomas than that of long bone osteosarcomas. In the present case, the patient had a radical surgical resection of the right mandible along with margin of normal surrounding tissue, followed by radiotherapy. As various histological patterns are seen, the tumor may be more aggressive and with poor prognosis. Moreover, as the patients are younger, chances of developing metastasis may be present. Thus, proper follow-up of patient is required in such cases.
Conclusion
Osteosarcoma is an uncommon condition with an unusual presentation showing various histopathological patterns. This creates problems in correct diagnosis. Clinical appearance and radiology do not help in identification of the histopathological variant of osteosarcoma. Hence, histopathological examination of the fragments from all parts must always be done as the type of osteosarcoma may affect the treatment and the prognosis. In the present case, patient has no complaints to date (2 years post-surgically) (Fig. 2b) . Follow-up intervals were every 6 weeks to 3 months in years 1 and 2; later, patient will be followed every 2-4 months in years 3 and 4, every 6 months in years 5-10, and every 6-12 months thereafter. Each visit will include a history and physical examination and a chest X-ray. X-rays of the primary tumor site are recommended every 4 months until the end of year 4. Late metastases may occur >10 years after diagnosis, and there is no universally accepted stopping point for tumor surveillance.
Clinical Message
Appropriate diagnosis of the variants of osteosarcoma and its differentiation from the other conditions is necessary as varying histologic patterns may affect the aggressiveness of the disease. This affects the treatment plan and thus the prognosis of the condition. Thus, the detailed knowledge of histology helps in suitable treatment and prognosis. 
